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mechanical properties but instead for other physical or chemical proper-
ties, such as magnetism, electrical resistance, or resistance to corrosion.
As has just been done for primary solidification, it will be necessary
therefore to present some preliminary remarks relative to the morpho-
logical characteristics manifested by the phenomena of the second group
as they are related to those of the first. In other words, it is necessary
to examine briefly in what forms the crystalline texture resulting from the
7?=*a transformation superposes upon the more or less imperfect system
of dendrites resulting from solidification.

113.  This second aspect of the crystallography of steel, if studied in a
thorough way and in all its details, would constitute one of the most
important chapters of our knowledge.    The relations between the phe-
nomena due simply to the processes of diffusion and the phenomena
originating from processes of purely crystallographic character are here
no less rigorous than for primary crystallization.    Therefore, one must
evidently confine his discussion of this group to that which is strictly
necessary for the right understanding only of those facts whch we will
have to examine further on.

Part II contained a general statement of the normal relations existing
between the course of the primary separation of y mixed crystals from
molten steel and the secondary separation of the j3 and a mixed crystals
from the austenite. Part III also mentioned in a general way, two of the
principal groups of phenomena which interfere frequently in practice,
and disturb those normal relations (see Sees. 93 to 107).

Therefore, let us now see some examples of the morphological aspects
which those relations may assume.

It is clear that the simplest case which may be presented is that where-
in the diffusion of the various elements throughout the austenite has taken
place so completely as to cause perfect homogeneity of concentration.

As already often noted, such an extreme and perfect case seldom or
never occurs in industry. Nevertheless whenever it should happen, it is
evident that the successive secondary crystallization of the & and a
crystals would take place freely, independent from the previous course
of the primary crystallization and according to the laws studied in Part II,
except, naturally, as a consequence of other eventual perturbative condi-
tions such as these noted at the end of Part III.

However, it is possible to mention some examples in which the uni-
formity of concentration reached in the 7 mixed crystals approaches very
near the extreme limit. In such cases the secondary crystallization will
furnish very close approximation of the phenomena as they should take
place in that extreme theoretical case.

114.  Figure 44'reproduces at 30 dia., after polishing and etching with
a 5 per cent, solution of picric acid in alcohol, a section of a steel plate
from a cementation muffle.    This plate was maintained during more than